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(54) Inputting device and mobile terminal 



(57) An inputting device, in which a moving control 
command to a subject to be controlled is formed on a 
display in an arbitrary direction and the waterproof and 
the dustproof are provided and whose structure does 
not have a part sticking out of the surface of the cabinet 
or has the part sticking out of the surface of the cabinet 
as small as possible even if it has the sticking out part 
and whose structure is also simple, is provided. In this, 
a plane being about parallel to the front surface of the 
cabinet is defined as. an XY plane in an XY orthogonal 
coordinate system. The inputting device is disposed in 
an opening part of a cabinet. The inputting device pro- 
vides an elastic sheet that is made of a material having 



elasticity and flexibility or having only elasticity and is 
disposed inside the cabinet in about parallel to the XY 
plane in a state that the front surface of the elastic sheet 
faces the rear surface of the front side of the cabinet, a 
sliding key that is fixed tightly on the front surface of the 
elastic sheet so that the sliding key is disposed at an 
about center of the opening part in a state that the sliding 
key is possible to move in an arbitrary direction on the 
XY plane, sensors that at least detect the moved direc- 
tion of the sliding key on the XY plane, and a first con- 
trolling means that generates a first control signal based 
on the moved direction and the amount of the movement 
of the sliding key detected by the sensors. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to an inputting 
device and a mobile terminal used this inputting device, 
in particular, which provides an operating key that is 
moved in the almost parallel and perpendicular direc- 
tions to the surface of the cabinet of the mobile terminal, 
and which detects the movement of the operating key 
in the oblique direction on the almost parallel surface of 
the cabinet. 

Description of the Related Art 

[0002] Many electronic instruments such as mobile 
communication terminals and personal digital assist- 
ants (PDA) provide an inputting device called as a point- 
ing device. The user of the mobile terminal can move 
the subjects to be controlled such as a cursor, a pointer, 
and a focus on a display by operating the pointing de- 
vice. 

[0003] In case of the mobile communication terminal, 
a pointing device, which moves the subjects to be con- 
trolled by using inputting keys (direction keys) corre- 
sponding to the length directions and the width direc- 
tions on the display, has been widely used. The pointing 
device using the direction keys detects a key input op- 
eration by a user and converts the detected key input 
operation into a moving control command to the subject 
to be controlled in the length direction and the width di- 
rection. 

[0004] Recently, applications executing on the mobile 
communication terminal have been multi-functions, and 
the necessity, which the subjects to be controlled are 
moved not only in the length directions and the width 
directions on the display but also in the oblique direc- 
tions on the display, has been largely increased. How- 
ever, the pointing device used the direction keys has not 
been designed by having a premise that the subjects to 
be controlled are moved in the oblique directions. There- 
fore, in case that the length direction key and the width 
direction key are pushed at the same time, the subject 
to be controlled is only moved to the 45° for the length 
direction and the width direction on the display. That is, 
the pointing device used the direction keys has not been 
able to make the subject to be controlled move in an 
arbitrary direction. 

[0005] There is a stick type pointing device (joystick), 
as a pointing device by which the subject to be controlled 
can be moved in an arbitrary direction. At the joystick, 
by slanting a lever back and forth and right and left, the 
moving control command can be given to the subject to 
be controlled on the display in the arbitrary direction. 
[0006] However, the mobile communication terminal 
has been required to be small and thin, consequently, it 
is not desirable that a pointing device has a structure in 
which a lever sticking out of the surface of the cabinet 



2 

is assembled in the mobile communication terminal. 
And even if the part sticking out of the surface of the 
cabinet is made to be short, since the length is short, 
the lever becomes not enough to be moved, and the op- 

5 eration ability is decreased. 

[0007] Japanese Patent Application Laid-Open No. 
HEI 4-125723 discloses a pointing control device. This 
patent application has purposes that a pointing device 
can be assembled in a small size computer and its op- 

10 eration ability is good. In this pointing control device, the 
pointing device, in which the moving control command 
can be given to the subject to be controlled on the dis- 
play in the arbitrary direction, is formed by a structure. 
This structure does not have a part sticking out of the 

*5 cabinet, and makes a plate type slider being capable of 
moving in the arbitrary direction detect the amount of 
movement per unit time. 

[0008] However, this pointing control device has a 
complex structure that needs a housing to support the 
20 plate type slider, and it is difficult to make the pointing 
device small and thin. Therefore, this pointing control 
device is not desirable to apply the mobile communica- 
tion terminal that requires to be small and thin. 
[0009] Furthermore, since this pointing control device 
25 has not been designed for applying to the mobile com- 
munication terminal as its premise, the waterproof and 
the dustproof have not been considered. Therefore, this 
pointing control device is not desirable to apply to the 
mobile communication terminal, because the mobile 
30 communication terminal is frequently used outdoors and 
there is a possibility that a drop of water and dust hit the 
cabinet of the mobile communication terminal. 
[0010] As mentioned above, the following conditions 
are required for the pointing device to be applied to the 
35 mobile communication terminal. That is : first, the mov- 
ing control command to the subject to be controlled can 
be formed on the display in an arbitrary direction. Sec- 
ond, the structure does not have a part sticking out of 
the cabinet. Third, the structure is not complex. And 
fourth, the waterproof and the dustproof are provided. 

SUMMARY OF THE INVENTION 

[001 1] It is therefore an object of the present invention 
^5 to provide an inputting device and a mobile terminal 
used this inputting device, in particular, in which a mov- 
ing control command to a subject to be controlled is 
formed on a display in an arbitrary direction and the wa- 
terproof and the dustproof are provided and whose 
50 structure does not have a part sticking out of the surface 
of the cabinet or has the part sticking out of the surface 
of the cabinet as small as possible even if it has the stick- 
ing out part and whose structure is simple. 
[001 2] According to a first aspect of the present inven- 
55 tion, for achieving the object mentioned above, there is 
provided an inputting device, which is disposed in an 
opening part of a cabinet. In this, a plane being about 
parallel to the front surface of the cabinet is defined as 
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an XY plane in an XY orthogonal coordinate system. 
The inputting device provides an elastic sheet that is 
made of a material having elasticity and flexibility or hav- 
ing only elasticity and is disposed inside the cabinet in 
about parallel to the XY plane in a state that the front 
surface of the elastic sheet faces the rear surface of the 
front side of the cabinet, a sliding key that is fixed tightly 
on the front surface of the elastic sheet so thatthe sliding 
key is disposed at an about center of the opening part 
in a state that the sliding key is possible to move in an 
arbitrary direction on the XY plane, and sensors that at 
least detect the moved direction of the sliding key on the 
XY plane. The inputting device, further provides a first 
control signal generating means that generates a first 
control signal corresponding to at least the moved di- 
rection of the sliding key detected by the sensors. And 
the first control signal executes the change of the posi- 
tion of a subject to be controlled on a display 
[0013] According to the present invention, in the first 
aspect, the sliding key has a rim part whose diameter is 
larger than that of the opening part, and the sliding key 
is adhered to the elastic sheet at the rim part, and a 
space is formed on a part of the rear surface of the cab- 
inet at the position adjoining the opening part, and about 
the edge part of the rim part of the sliding key is disposed 
in the space. 

According to a second aspect of the present inven- 
tion, there is provided an inputting device, which is 
disposed in an opening part of a cabinet. In this, a 
plane being about parallel to the front surface of the 
cabinet is defined as an XY plane in an XY orthog- 
onal coordinate system. The inputting device pro- 
vides an elastic sheet that is made of a material hav- 
ing elasticity and flexibility or having only elasticity 
and is disposed inside the cabinet in about parallel 
to the XY plane in a state that the front surface of 
the elastic sheet faces the rear surface of the front 
side of the cabinet, a surrounding key being a ring 
shape that is fixed tightly on the front surface of the 
elastic sheet, a sliding key that is fixed tightly on the 
front surface of the elastic sheet so that the sliding 
key is disposed at an about center of the opening 
part in a state that the sliding key is possible to move 
in an arbitrary direction on the XY plane, sensors 
that at least detect the moved direction of the sliding 
key on the XY plane, and switches that detect 
whether the surrounding key is pushed in one direc- 
tion in the XY directions or not. The inputting device, 
further provides a first control signal generating 
means that generates a first control signal corre- 
sponding to at least the moved direction of the slid- 
ing key detected by the sensors, and a second con- 
trol signal generating means that generates a sec- 
ond control signal corresponding to the pushed di- 
rection of one of the edges of the surrounding key 
detected by one of the switch. And the first control 
signal and the second control signal execute the 



change of the position of a subject to be controlled 
on a display. 

[0014] According to the present invention, in the sec- 

5 ond aspect, the sliding key has a rim part whose diam- 
eter is larger than that of the opening part, and the sliding 
key is adhered to the elastic sheet at the rim part and 
a space is formed on a part of the rear surface of the 
surrounding key, and about the edge part of the rim part 

10 of the sliding key is disposed in the space. 

[0015] According to the present invention, in the first 
and second aspect, a magnet is disposed in the sliding 
key and the sensors detect the moved direction and the 
amount of the movement of the sliding key on the XY 

15 plane based on the change of the magnetic flux density 
from the magnet corresponding to the movement of the 
sliding key. And the sliding key provides a concave part 
on a part of the surface where the sliding key is adhered 
to the elastic sheet, and the sliding key is adhered to the 

20 elastic sheet by disposing the magnet in the concave 
part, and the magnet is sealed in the sliding key. Or 
guides being possible to be recognized optically are dis- 
posed on designated positions on the elastic sheet, and 
the sensors detect the moved direction and the amount 

25 of the movement of the sliding key on the XY plane by 
reading the movements of the guides optically corre- 
sponding to the movement of the sliding key. Or a coil 
is disposed in the sliding key, and the sensors detect the 
moved direction and the amount of the movement of the 

30 sliding key on the XY plane based on the electromotive 
force generated by the electromagnetic induction by the 
movement of the sliding key in the magnetic field of des- 
ignated power formed at the surrounding part of the coil. 
[0016] According to the present invention, in the first 

35 and second aspect, the inputting device, further pro- 
vides a pushing component, which is made of a material 
that is harder than the elastic sheet and whose friction 
factor is smaller than that of the elastic sheet, and which 
is disposed on the rear surface of the elastic sheet at 

40 the position corresponding to the sliding key, a contact 
switch that detects that the sliding key was pushed in 
the inside direction of the cabinet by disposing at the 
position facing the pushing component, and a third con- 
trol signal generating means that generates a third con- 

45 trol signal when the pushing component made the con- 
tact switch work. And the third control signal executes 
the selection or the decision of information indicating by 
a subject to be controlled on a display. And the inputting 
device, further provides an ignoring means that ignores 

50 the third control signal, in case that the amount of the 
movement of the sliding key on the XY plane is larger 
than a designated value. And the inputting device, fur- 
ther provides a printed circuit board on which the contact 
switch is disposed, and a sheet that covers the printed 

55 circuit board disposed the contact switch. And the input- 
ting device, further provides a bellows having a ring 
shape formed in the elastic sheet outside the position 
where the sliding key is adhered to the elastic sheet. 
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And the inputting device, further provides at least one 
of projections supporting the sliding key on the rear sur- 
face of the elastic sheet. And the inputting device, fur- 
ther provides a concave part formed on the front surface 
of the sliding key. And the inputting device further pro- 
vides a nonskid component disposed on the front sur- 
face of the sliding key. And the inputting device, further 
provides one or more projections formed on the front 
surface of the sliding key. And a group of keys except 
the sliding key is also formed on the front surface of the 
elastic sheet in a unified state. 
[0017] According to a third aspect of the present in- 
vention, for achieving the object mentioned above, there 
is provided a mobile terminal. In this, a plane being 
about parallel to the front surface of a cabinet of a mobile 
terminal is defined as an XY plane in an XY orthogonal 
coordinate system. The mobile terminal provides a cab- 
inet providing an opening part, an elastic sheet that is 
made of a material having elasticity and flexibility or hav- 
ing only elasticity and is disposed inside the cabinet in 
about parallel to the XY plane in a state that the front 
surface of the elastic sheet faces the rear surface of the 
front side of the cabinet, a sliding key that is fixed tightly 
on the front surface of the elastic sheet so that the sliding 
key is disposed at an about center of the opening part 
in a state that the sliding key is possible to move in an 
arbitrary direction on the XY plane, sensors that at least 
detect the moved direction of the sliding key on the XY 
plane, a displaying means thatdisplays information, and 
a first controlling means that executes first control cor- 
responding to at least the moved direction of the sliding 
key on the XY plane detected by the sensors. 
[0018] According to the present invention, in the third 
aspect, the mobile terminal, further provides a pushing 
component, which is made of a material that is harder 
than the elastic sheet and whose friction factor is smaller 
than that of the elastic sheet, and which is disposed on 
the rear surface of the elastic sheet at the position cor- 
responding to the sliding key, a contact switch that de- 
tects that the sliding key was pushed in the inside direc- 
tion of the cabinet by disposing at the position facing the 
pushing component, and a third controlling means that 
executes third control when the pushing component 
made the contact switch work. And the sensors detect 
the moved direction and the amount of the movement 
of the sliding key on the XY plane, and the first control- 
ling means executes the first control corresponding to 
the moved direction and the amount of the movement 
of the sliding key. And the mobile terminal, further pro- 
vides a control stopping means that stops the third con- 
trolling means, in case that the amount of the movement 
of the sliding key on the XY plane is larger than a des- 
ignated value. And the mobile terminal, further provides 
a printed circuit board on which the contact switch is dis- 
posed, and a sheet that covers the printed circuit board 
disposed the contact switch. And the first controlling 
means executes the change of the position displaying 
a subject to be controlled on the displaying means. And 
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the third controlling means executes the selection or the 
decision of information indicating by the subject to be 
controlled on the displaying means. And the sliding key 
has a rim part whose diameter is larger than that of the 
5 opening part, the sliding key is adhered to the elastic 
sheet at the rim part, and a space is formed on a part of 
the rear surface of the cabinet at the position adjoining 
the opening part, and about the edge part of the rim part 
of the sliding key is disposed in the space. 
[0019] According to a fourth aspect of the present in- 
vention, there is provided a mobile terminal. In this, a 
plane being about parallel to the front surface of a cab- 
inet of a mobile terminal is defined as an XY plane in an 
XY orthogonal coordinate system. The mobile terminal 
provides a cabinet providing an opening part, an elastic 
sheet that is made of a material having elasticity and 
flexibility or having only elasticity and is disposed inside 
the cabinet in about parallel to the XY plane in a state 
that the front surface of the elastic sheet faces the rear 
surface of the front side of the cabinet, a surrounding 
key being a ring shape that is fixed tightly on the front 
surface of the elastic sheet, a sliding key that is fixed 
tightly on the front surface of the elastic sheet so that 
the sliding key is disposed at an about center of the 
opening part in a state that the sliding key is possible to 
move in an arbitrary direction on the XY plane, sensors 
that at least detect the moved direction of the sliding key 
on the XY plane, a displaying means that displays infor- 
mation, a first controlling means that executes first con- 
trol corresponding to at least the moved direction of the 
sliding key on the XY plane detected by the sensors, 
and a second controlling means that executes second 
control corresponding to the pushed direction of one of 
the edge parts of the surrounding key. 
[0020] According to the present invention, in the 
fourth aspect, the mobile terminal, further provides a 
pushing component, which is made of a material that is 
harder than the elastic sheet and whose friction factor 
is smaller than that of the elastic sheet, and which is 
disposed on the rear surface of the elastic sheet at the 
position corresponding to the sliding key, a contact 
switch that detects that the sliding key was pushed in 
the inside direction of the cabinet by disposing at the 
position facing the pushing component, and a third con- 
trolling means that executes third control when the 
pushing component made the contact switch work. And 
the sensors detect the moved direction and the amount 
of the movement of the sliding key on the XY plane, and 
the first controlling means executes the first control cor- 
responding to the moved direction and the amount of 
the movement of the sliding key. And the mobile termi- 
nal, further provides a control stopping means that stops 
the third controlling means, in case that the amount of 
the movement of the sliding key on the XY plane is larger 
than a designated value. And the mobile terminal, fur- 
ther provides a printed circuit board on which the contact 
switch is disposed, and a sheet that covers the printed 
circuit board disposed the contact switch, And the first 
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controlling means and the second controlling means ex- 
ecute the change of the position displaying a subject to 
be controlled on the displaying means. And the third 
controlling means executes the selection or the decision 
of information indicating by the subject to be controlled 
on the displaying means. And the first controlling means 
executes the change of the position displaying a first 
subject to be controlled on the displaying means, and 
the second controlling means executes the change of 
the position displaying a second subject to be controlled 
on the displaying means. And the third controlling 
means executes the selection or the decision of infor- 
mation indicating by the first or second subject to be con- 
trolled on the displaying means. And the sliding key has 
a rim part whose diameter is larger than that of the open- 
ing part, the sliding key is adhered to the elastic sheet 
at the rim part, and a space is formed on a part of the 
rear surface of the surrounding key, and about the edge 
part of the rim part of the sliding key is disposed in the 
space. 

[0021] According to the present invention, in the third 
and fourth aspects, a magnet is disposed in the sliding 
key, and the sensors detect the moved direction and the 
amount of the movement of the sliding key on the XY 
plane based on the change of the magnetic flux density 
from the magnet corresponding to the movement of the 
sliding key. And the sliding key provides a concave part 
on a part of the surface where the sliding key is adhered 
to the elastic sheet, and the sliding key is adhered to the 
elastic sheet by disposing the magnet in the concave 
part, and the magnet is sealed in the sliding key. Or 
guides being possible to be recognized optically are dis- 
posed on designated positions on the elastic sheet, and 
the sensors detect the moved direction and the amount 
of the movement of the sliding key on the XY plane by 
reading the movements of the guides optically corre- 
sponding to the movement of the sliding key. Or a coil 
is disposed in the sliding key, and the sensors detect the 
moved direction and the amount of the movement of the 
sliding key on the XY plane based on the electromotive 
force generated by the electromagnetic induction by the 
movement of the sliding key in the magnetic field of des- 
ignated power formed at the surrounding part of the coil. 
[0022] According to the present invention, in the third 
and fourth aspects, the mobile terminal, further provides 
a bellows having a ring shape formed in the elastic sheet 
outside the position where the sliding key is adhered to 
the elastic sheet. And the mobile terminal, further pro- 
vides at least one of projections supporting the sliding 
key on the rear surface of the elastic sheet. And the mo- 
bile terminal, further provides a concave part formed on 
the front surface of the sliding key. And the mobile ter- 
minal, further provides a nonskid component disposed 
on the front surface of the sliding key. And the mobile 
terminal, further provides one or more projections 
formed on the front surface of the sliding key. And a 
group of keys except the sliding key is also formed on 
the front surface of the elastic sheet in a unified state. 
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[0023] According to the present invention, at the in- 
putting device and the mobile terminal, a sliding key is 
fixed tightly (adhered) on an elastic sheet. And the slid- 
ing key is moved on a plane being almost parallel to the 

5 front surface of a cabinet of the mobile terminal. With 
this, a structure, in which control corresponding to the 
moved direction and the amount of the movement of the 
sliding key is possible, is realized by a structure in which 
a part sticking out of the cabinet does not exist or the 

10 part sticking out of the cabinet is as small as possible 
even if the part sticking out of the cabinet exists. There- 
fore, it becomes possible that a subject to be controlled 
displaying on a display is moved corresponding to the 
moved direction and the amount of the movement of the 

is sliding key. And since the sliding key is fixed tightly on 
the elastic sheet, it is not necessary to form a hole in the 
elastic sheet, therefore, the waterproof and the dust- 
proof can be obtained. Moreover, the sliding key is 
moved by utilizing the stretch and the contract of a bel- 

20 lows formed in the elastic sheet, its structure can be sim- 
ple. Therefore, the number of components in the input- 
ting device is decreased and the inputting device is 
made to be small and thin. And its manufacturing man 
hour can be decreased. Furthermore, by forming a con- 

25 cave part, a convex part, or a nonskid part on the front 
surface of the sliding key, its operation ability can be in- 
creased. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

[0024] The objects and features of the present inven- 
tion will become more apparent from the consideration 
of the following detailed description taken in conjunction 
with the accompanying drawings in which: 

35 

Fig. 1 is a sectional view showing the structure of 
an inputting device at a first embodiment of the 
present invention; 

Fig. 2 is the structure of a metal dome shown in Fig. 

40 1; 

Fig. 3 is diagrams showing a control system of the 
inputting device at the first embodiment of the 
present invention; 

Fig. 4 is a sectional view showing the structure of a 
45 first modified example of the inputting device at the 

first embodiment of the present invention; 

Fig. 5 is a sectional view showing the structure of a 

second modified example of the inputting device at 

the first embodiment of the present invention; 
50 Fig. 6 is a sectional view showing the structure of 

an inputting device at a second embodiment of the 

present invention; 

Fig. 7 is a sectional view showing the structure of 
an inputting device at a third embodiment of the 
55 present invention; 

Fig. 8 is a sectional view showing a state that a cent- 
er key was slid at the third embodiment of the 
present invention; 
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Fig. 9 is a sectional view showing the structure of 
an inputting device at a fourth embodiment of the 
present invention; 

Fig. 10 is a sectional view showing a state that a 
center key was pushed at the fourth embodiment of 
the present invention; 

Fig. 11 is a sectional view showing the structure of 
an inputting device at a fifth embodiment of the 
present invention; 

Fig. 12 is a sectional view showing the structure of 
an inputting device at a sixth embodiment of the 
present invention; 

Fig. 13 is a plane view showing the part of a center 
key and a surrounding key shown in Fig. 12; 
Fig. 14 is diagrams showing the control system of 
the inputting device at the sixth embodiment of the 
present invention; 

Fig. 15 is diagrams showing a state that the center 
key was slid at the sixth embodiment of the present 
invention; 

Fig. 16 is a sectional view showing the structure of 
an inputting device at a seventh embodiment of the 
present invention; 

Fig. 1 7 is a sectional view showing the structure of 
a modified example of the inputting device at the 
seventh embodiment of the present invention; 
Fig. 18 is a plane view showing the structure of a 
mobile communication terminal used an inputting 
device at an eighth embodiment of the present in- 
vention; 

Fig. 1 9 is a plane view and a sectional view showing 
a key sheet using at an operating section shown in 
Fig. 18; 

Fig. 20 is a sectional view showing the structure of 
the operating section shown in Fig. 1 8; 
Fig. 21 is a perspective view showing the structure 
of a mobile communication terminal used an input- 
ting device at a ninth embodiment of the present in- 
vention: 

Fig. 22 is a sectional view showing the structure of 
an inputting device shown in Fig. 21 : 
Fig. 23 is a sectional view showing the structure of 
the inputting device shown in Fig. 21 at a state that 
a center key was slid; 

Fig. 24 is a diagram showing a state that a subject 
to be controlled was moved on a display shown in 
Fig. 21; 

Fig. 25 is a sectional view showing the structure of 
an inputting device using optical devices at the 
present invention; and 

Fig. 26 is a sectional view showing the structure of 
an inputting device using electromagnetic induction 
at the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] Referring now to the drawings, embodiments 
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of the present invention are explained in detail. At the 
explanation of the embodiments of the present inven- 
tion, the position of the center key in a no-load state is 
defined as the origin. 
5 [0026] Referring to the drawings, an inputting device 
at a first embodiment of the present invention is ex- 
plained. 

[0027] Fig. 1 is a sectional view showing the structure 
of the inputting device at the first embodiment of the 

10 present invention. This inputting device is a user inter- 
face (Ul), which a user operates to move a subject to be 
controlled on a display in an arbitrary direction. As 
shown in Fig. 1. the inputting device provides a center 
key 1 , a magnet 2, a rubber sheet 3, a pushing compo- 

15 nent 4, a metal dome (contact switch) 5, a resin sheet 
6, Hall elements 7, a first printed circuit board (PCB) 8, 
a second PCB 9, and an opening part 10. 
[0028] The center key 1 is a component by which a 
user executes an input operation. And the user moves 

20 a subject to be controlled on a display by sliding the cent- 
er key 1 in an about parallel direction to the surface of 
the cabinet. And a character or an image being desig- 
nated by the subject to be controlled is selected or de- 
cided, by pushing the center key 1 . 

25 [0029] The magnet 2 is disposed in a concave part 1 a 
formed in the center key 1 on the surface where the cent- 
er key 1 is adhered to the rubber sheet 3. The rubber 
sheet 3 is a sheet shaped component made of a material 
having a large elastic limit, for example, silicone rubber. 

30 And the center key 1 is adhered to the surface of the 
rubber sheet 3 facing the cabinet at the designated po- 
sition by making the origin as the center. And the magnet 
2 is sealed in the concave part 1 a by adhering the center 
key 1 to the rubber sheet 3. The edge parts of the rubber 

35 sheet 3 are contacted with the inside part of the cabinet, 
and the rubber sheet 3 is contacted tightly with the cab- 
inet at these edge parts. 

[0030] The pushing component 4 is adhered to the 
rubber sheet 3 at the opposite position of the center key 
^o 1 ( and is formed by a material, which is harder than the 
rubber sheet 3 and whose friction factor is smaller than 
the rubber sheet 3. 

[0031] The metal dome 5 is a switch to detect that the 
center key 1 was pushed in the inside direction of the 

^5 cabinet and is disposed on the first PCB 8 at the position 
facing the pushing component 4 on the rubber sheet 3. 
The resin sheet 6 is formed on the first PCB 8 by cov- 
ering the metal dome 5 at the position facing the rubber 
sheet 3, and covers the metal dome 5 completely. 

50 [0032] The Hall elements 7 are sensors to detect the 
magnetic flux density from the magnet 2, and at least 
two Hall elements 7 are disposed at the respective des- 
ignated positions on the surface of the second PCB 9 
facing the first PCB 8. The opening part 1 0 is formed in 

55 the cabinet and has an about circle shape, and limits the 
sliding amount of the center key 1 disposed at the center 
of the opening part 10 as its initial state. That is, when 
the center key 1 was slid until the center key 1 hit the 
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end of the opening part 1 0, the center key 1 becomes a 
state that the center key 1 was slid at the maximum. 
[0033] Next, the structure of the metal dome 5 is ex- 
plained. Fig. 2 is the structure of the metal dome 5 
shown in Fig. 1 . In Fig. 2, (a) shows a sectional view of 
the metal dome 5, (b) shows a perspective view of the 
metal dome 5, and (c) shows a state that the metal dome 
5 was pushed. As shown in Fig. 2, the metal dome 5 has 
the structure that a dome shaped conductive plate 5a is 
combined with a wiring pattern 5b formed on the first 
PCB 8. And the metal dome 5 is disposed at the position 
corresponding to the origin of the center key 1 . As shown 
in Fig. 2 (c), when the center key 1 was pushed and the 
pushing component 4 worked to give the force to the 
conductive plate 5a in the direction of the first PCB 8, 
the center part of the conductive plate 5a touched the 
wiring pattern 5b by that the dome shaped conductive 
plate 5a was deformed. With this, it is detected that the 
center key 1 was pushed. 

[0034] In this, the conductive plate 5a is deformed 
sharply at the time when the pushing force becomes 
higher than a designated value, therefore, the user can 
recognize that the inputting operation is accepted by its 
click feeling. That is, the metal dome 5 provides a click 
detecting function. 

[0035] Fig. 3 is diagrams showing a control system of 
the inputting device at the first embodiment of the 
present invention. In Fig. 3 (a), the disposition of the Hall 
elements 7 is shown, in Fig. 3 (b), the structure of the 
control system that controls the movement of a subject 
to be controlled is shown, and in Fig. 3 (c), a case that 
the center key 1 was slid is shown. 
[0036] Referring to Fig. 3, the control system of the 
inputting device at the first embodiment of the present 
invention is explained. That is, based on the change of 
the position of the center key 1 by its sliding movement, 
a method, which makes a subject to be controlled such 
as a pointer move, is explained. 
[0037] As shown in Fig. 3 (a), a case in which four Hall 
elements 7a. 7b, 7c, and 7d are disposed on the second 
PCB 9 is explained. As shown in Fig. 3 (b), the move- 
ment of the subject to be controlled is controlled by the 
metal dome 5, the Hall elements 7a, 7b, 7c, and 7d, and 
a calculating section 101, a moving control command 
generating section 102, and a controller 103. 
[0038] The calculating section 101 calculates the 
moved direction and the amount of the movement of the 
magnet 2 by making the origin as the reference, based 
on the magnetic flux density measured at the Hall ele- 
ments 7a, 7b, 7c, and 7d. This calculation can be exe- 
cuted by an existing method. 

[0039] The moving control command generating sec- 
tion 102 generates the moving control command to the 
subject to be controlled based on the moved direction 
and the amount of the movement of the magnet 2 from 
the origin calculated at the calculating section 1 01 . That 
is, the moving control command generating section 1 02 
generates a command that makes the subject to be con- 
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trolled on the display move in the direction correspond- 
ing to the moved direction of the magnet 2 with the 
speed corresponding to the amount of the movement of 
the rnagnet 2. 

5 [0040] The controller 103 controls each of the sec- 
tions in the inputting device, and makes the subject to 
be controlled on the display move based on the gener- 
ated moving control command. That is, the controller 
1 03 changes the position of the subject to be controlled 

w on the display. Further, the controller 1 03 processes the 
selection or the decision of the information pointed by 
the subject to be controlled on the display, when the met- 
al dome 5 was pushed and became the conductive 
state. 

15 [0041] By providing the control system mentioned 
above, the subject to be controlled such as a pointer can 
be moved on the display based on the changes of the 
direction and the amount of movement of the magnet 2 
in the center key 1 . 

20 [0042] As shown in Fig. 3 (c), when the center key 1 
was slid, the magnet 2 in the center key 1 was also 
moved, therefore, the magnetic flux density detected by 
the Hall elements 7a, 7b, 7c, and 7d was also changed. 
Consequently, the calculating section 101 can calculate 

25 the moved direction and the amount of the movement 
of the center key 1 , based on the signals of the changes 
of the magnetic flux density detected by the Hall ele- 
ments 7a, 7b, 7c, and 7d. With this, the subject to be 
controlled on the display can be moved based on the 

30 moved direction and the amount of the movement of the 
center key 1 . 

[0043] In this, it is possible that the calculating section 
101 calculates only the moved direction of the center 
key 1 based on the signals from the Hall elements 7. In 

35 this case, the moving control command generating sec- 
tion 102 generates the moving control command to the 
subject to be controlled, based on the moved direction 
of the magnet 2 from the origin. That is, the moving con- 
trol command generating section 102 generates a com- 

40 mand that makes the subject to be controlled on the dis- 
play move in the direction corresponding to the moved 
direction of the magnet 2. This operation can be used, 
when it is required that only the moved direction is used. 
For example, as the subject to be controlled, a cursor is 

45 used, and the user checks the menu in the mobile com- 
munication terminal. 

[0044] The structure of the control system shown in 
Fig. 3 (b) at the first embodiment of the present invention 
can be applied to the other embodiments of the present 

so invention. 

[0045] Next, the operation of the inputting device at 
the first embodiment of the present invention is ex- 
plained. When a user slid the center key 1 in an arbitrary 
direction, the rubber sheet 3 stretches by generating the 

55 elastic deformation. And the pushing component 4 
slides on the resin sheet 6 disposed on the metal dome 
5 in a state that the pushing component 4 contacts with 
the resin sheet 6. At this time, since the metal dome 5 
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is covered with the resin sheet 6, the pushing compo- 
nent 4 is not caught by the edge of the metal dome 5. 
The pushing component 4 is formed by a material, which 
is harder than the rubber sheet 3 and whose friction fac- 
tor is smaller than the rubber sheet 3, therefore, the 
pushing component 4 slides smoothly on the resin sheet 
6. The center key 1 can be moved until the center key 

1 hits the wall of the opening part 1 0. 

[0046] When the center key 1 is moved, the magnet 

2 sealed in the center key 1 is also moved with the center 
key 1 . Therefore, the subject to be controlled on the dis- 
play is moved based on the moved direction and the 
amount of the movement of the magnet 2 from the origin , 
by the operation of the control system mentioned above. 
[0047] When the user stops the sliding operation of 
the center key 1 and releases the center key 1 , the cent- 
er key 1 returns to the origin automatically by the elas- 
ticity of the rubber sheet 3. 

[0048] In this, there is a possibility that a user pushes 
the center key 1 by mistake while the user is sliding the 
center key 1. By considering this, in case that the 
amount of the movement of the center key 1 from the 
origin is larger than a designated value in the almost 
parallel direction to the surface of the cabinet, it is de- 
sirable that the controller 1 03 ignores the operation that 
the metal dome 5 becomes a conductive state. 
[0049] Fig. 4 is a sectional view showing the structure 
of a first modified example of the inputting device at the 
first embodiment of the present invention. Referring to 
Fig. 4, the structure of the first modified example of the 
inputting device at the first embodiment of the present 
invention is explained. 

[0050] As shown in Fig. 4, the inputting device does 
not provide the metal dome 5, the resin sheet 6, and the 
first PCB 8. And the pushing component 4 slides on the 
Hall elements 7 disposed on the second PCB 9. 
[0051] In this structure, the click detecting function by 
the metal dome 5 is not provided. However, the distance 
between the magnet 2 and the Hall elements 7 becomes 
shorter than that at the first embodiment, therefore, the 
detecting accuracy of the moved direction and the 
amount of the movement of the center key 1 can be in- 
creased. Further, in this structure, the inputting device 
can be made to be smaller and thinner, because the 
metal dome 5 is not provided. 

[0052] Fig. 5 is a sectional view showing the structure 
of a second modified example of the inputting device at 
the first embodiment of the present invention. Referring 
to Fig. 5, the structure of the second modified example 
of the inputting device at the first embodiment of the 
present invention is explained. 
[0053] As shown in Fig. 5, the magnet 2 is disposed 
in a concave part 1b formed from the upper surface of 
the center key 1 , and a lid part 1c is disposed on the 
magnet 2 and the edge part of the center key 1 . With 
this structure, the magnet 2 is sealed in the center key 1 . 
[0054] By this structure, the area, which the center 
key 1 contacts with the rubber sheet 3, can be made to 
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be large. Therefore, the adhering strength of the center 
key 1 to the rubber sheet 3 can be increased. Further, 
by making the material of the lid part 1c different from 
that of the center key 1 , the color feeling and the touch 
5 feeling of the center key 1 can be changed, and the de- 
gree of freedom at its cosmetic designing can be in- 
creased. 

[0055] The first and second modified examples 
shown in Figs. 4 and 5 at the first embodiment of the 

10 present invention can be applied to the other embodi- 
ments of the present invention. 
[0056] At the structures of the first embodiment of the 
present invention mentioned above, the first PCB 8 and 
the second PCB 9 are always isolated from the outside 

15 of the cabinet by using the rubber sheet 3. Therefore, 
the effects of the waterproof and the dustproof can be 
obtained regardless of the position of the center key 1 . 
[0057] As mentioned above, according to the input- 
ting device at the first embodiment of the present inven- 

20 tion, the moving control command to the subject to be 
controlled is generated, based on the position of the 
magnet 2 sealed in th e center key 1 . Therefore, the mov- 
ing control command can be generated in an arbitrary 
direction on the display. 

25 [0058] Moreover, according to the inputting device at 
the first embodiment of the present invention, the struc- 
ture is a simple structure, in which the center key 1 is 
adhered to the rubber sheet 3. Therefore, the number 
of components is decreased and its assembling man 

30 hour is also decreased, and the inputting device can be 
made to be small and thin. 

[0059] Furthermore, according to the inputting device 
at the first embodiment of the present invention, the 
structure of the inputting device can be made to be a 

35 structure, in which a part sticking out of the surface of 
the cabinet does not exist or the part sticking out of the 
surface of the cabinet is made to be as small as possible 
even if it has the sticking out part. And the structure can 
provide the waterproof and the dustproof. 

40 [0060] Next, an inputting device at a second embod- 
iment of the present invention is explained. Fig. 6 is a 
sectional view showing the structure of the inputting de- 
vice at the second embodiment of the present invention. 
As shown in Fig. 6, at the second embodiment of the 

45 present invention, the center key 1 provides a skirt part 
11 having an about ring shape, and the cabinet has a 
space in which the skirt part 11 of the center key 1 slides. 
And the other parts are equal to those at the first em- 
bodiment. 

so [0061] The skirt part 11 is formed in the center key 1 
at the side adhering to the rubber sheet 3, and increases 
the area adhering to the rubber sheet 3, and prevents 
the center key 1 from dropping out of the cabinet. The 
maximum diameter of the skirt part 1 1 is larger than the 

55 diameter of the opening part 10, therefore, even when 
the center key 1 is slid to its maximum limit (the center 
key 1 is slid until the center key 1 hits the wall of the 
opening part 10), the rubber sheet 3 is not exposed to 
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the outside of the cabinet. This size of the skirt part 11 
is desirable. The rim part of the skirt part 1 1 is disposed 
in the space between the cabinet and the rubber sheet 
3, therefore, even when the center key 1 is separated 
from the rubber sheet 3 by that the adhesive between 
them is peeled off, the center key 1 is not dropped from 
the cabinet. 

[0062] Further, by providing the skirt part 1 1 , the rub- 
ber sheet 3 can be prevented from damaging by the in- 
fluence of foreign articles, therefore, the waterproof and 
the dustproof can be kept in a good state. 
[0063] As mentioned above, according to the input- 
ting device at the second embodiment of the present in- 
vention, by providing the skirt part 11 in the center key 
1 , the center key 1 can be prevented from dropping out 
of the cabinet, moreover, the rubber sheet 3 can be pre- 
vented from damaging, furthermore, the waterproof and 
the dustproof can be obtained. 
[0064] Next, an inputting device at a third embodiment 
of the present invention is explained. Fig. 7 is a sectional 
view showing the structure of the inputting device at the 
third embodiment of the present invention. As shown in 
Fig. 7, at the third embodiment of the present invention, 
a bellows 31 is provided in the rubber sheet 3 in a state 
that the bellows 31 stretches and contracts freely. And 
the other parts are equal to those at the second embod- 
iment. In this, the bellows 31 is formed in the rubber 
sheet 3 at the outside position of the adhering area with 
the center key 1 in a ring state. 
[0065] Fig. 8 is a sectional view showing a state that 
the center key 1 was slid at the third embodiment of the 
present invention. As shown in Fig. 8, a part of the bel- 
lows 31 in the slid direction of the center key 1 was con- 
tracted and a part of the bellows 31 in the opposite di- 
rection was stretched. Consequently, the force making 
the center key 1 return to the origin works by that bellows 
31 stretches and contracts. 

[0066] Furthermore, the center key 1 can be slid 
largely because the bellows 31 stretches and contracts. 
[0067] In case that the bellows 31 is not provided, the 
force making the center key 1 return to the origin must 
be made to be a large value when the amount of the 
slide is large. Therefore, its operation ability may be de- 
creased. 

[0068] However, at the third embodiment of the 
present invention, at the time when the center key 1 is 
slid, the operating load can be decreased by providing 
the bellows 31 . Therefore, even when the center key 1 
is slid largely, the good operation ability can be obtained. 
[0069] Next, an inputting device at a fourth embodi- 
ment of the present invention is explained. Fig. 9 is a 
sectional view showing the structure of the inputting de- 
vice at the fourth embodiment of the present invention. 
As shown in Fig. 9, at the fourth embodiment of the 
present invention, a convex part 32 is provided in the 
rubber sheet 3 at the position facing the first PCB 8. And 
the other parts are equal to those at the third embodi- 
ment. 
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[0070] The convex part 32 has almost the same 
height as the gap between the rubber sheet 3 and the 
first PCB 8 has, and is disposed at the position outside 
the metal dome 5, in order not to prevent the center key 

5 1 from sliding smoothly. 

[0071 ] The convex part 32 can be formed with the rub- 
ber sheet 3 by unifying them, or can be adhered to the 
rubber sheet 3. However the material of the convex part 
32 is desirable to be softer than that of the pushing com- 

10 ponent 4. Furthermore, the convex part 32 can be 
formed in a ring shape, or the convex parts 32 can be 
formed by disposing plural projections. 
[0072] In case that a user slides the center key 1 , the 
convex part 32 slides on the resin sheet 6 by supporting 

'5 the center key 1 . Therefore, the convex part 32 prevents 
the metal dome 5 from being made to be a conductive 
state by an operation that the user pushes the center 
key 1 by mistake. 

[0073] Fig. 10 is a sectional view showing a state that 

20 the center key 1 was pushed at the fourth embodiment 
of the present invention. As shown in Fig. 10, when a 
user pushed the center key 1 , the convex part 32 was 
deformed by that the convex part 32 was pressed by the 
center key 1 and the first PCB 8. With this, the metal 

25 dome 5 can be worked. 

[0074] In case that the convex part 32 is not provided, 
the center key 1 must be supported by the elasticity of 
the rubber sheet 3. Therefore, when the elasticity was 
decreased by deteriorating the rubber sheet 3, the force 

30 making the center key 1 return to the origin is decreased. 
Further, a possibility, which the metal dome 5 is made 
to be in a conductive state by mistake by weakening the 
force supporting the center key 1 , may occur. At the 
fourth embodiment of the present invention, an error op- 

35 eration caused by the deterioration of the rubber sheet 
3 can be prevented by supporting the center key 1 by 
the convex part 32. 

[0075] Next, an inputting device at a fifth embodiment 
of the present invention is explained. Fig. 11 is a sec- 

40 tional view showing the structure of the inputting device 
at the fifth embodiment of the present invention. As 
shown in Fig. 11 , at the fifth embodiment of the present 
invention, a concave part 12 is provided in the upper 
surface of the center key 1 . And the other parts are eq ual 

^5 to those at the fourth embodiment. 

[0076] At the inputting device of the fifth embodiment 
of the present invention, since the concave part 12 is 
provided in the center key 1 , a finger of the user can be 
caught by the edge of the concave part 1 2, and the user 

50 can easily apply the force in the sliding direction of the 
center key 1 . With this, since the user can easily apply 
the force in the sliding direction, it can be prevented that 
the user pushes the center key 1 by mistake while the 
user is sliding the center key 1 . 

55 [0077] As mentioned above, according to the input- 
ting device at the fifth embodiment of the present inven- 
tion, the operation ability of the center key 1 can be in- 
creased. Further, an error operation caused by pushing 
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the center key 1 by mistake can be decreased. In this, 
the shape of the concave part 12 is not limited to the 
shape shown in Fig. 11, a smooth curved surface can 
be used as the shape of the concave part 12. 
[0078] Next, an inputting device at a sixth embodi- 
ment of the present invention is explained. Fig. 12 is a 
sectional view showing the structure of the inputting de- 
vice at the sixth embodiment of the present invention. 
As shown in Fig. 12, at the sixth embodiment of the 
present invention, a surrounding key 20 is provided at 
the position surrounding the center key 1 . And the other 
parts are equal to those at the fifth embodiment. In Fig. 
12, pushing components 4a and 4b, metal domes 5z 
and 5y, and a thin part 201 , which are provided for the 
surrounding key 20, are explained later. 
[0079] Fig. 1 3 is a plane view showing the part of the 
center key 1 and the surrounding key 20 shown in Fig. 
12. As shown in Fig. 13, the surrounding key 20 has an 
about ring shape looking from the front. And direction 
indicating sections 20a, 20b ; 20c, and 20d are formed 
in the surrounding key 20 at the respective positions in 
the length directions and the width directions corre- 
sponding to the directions on the display. The surround- 
ing key 20 is adhered to the cabinet side surface of the 
rubber sheet 3 at the designated position. 
[0080] Pushing components 4a, 4b, 4c, and 4d are 
formed on the rear surface of the rubber sheet 3 at the 
positions corresponding to the direction indicating sec- 
tions 20a to 20d. The pushing components 4a to 4d can 
be formed by unifying with the rubber sheet 3, or can be 
formed by adhering to the rubber sheet 3 by making the 
pushing components 4a to 4d separately. 
[0081] Metal domes 5z ; 5y, 5x, and 5w are formed on 
the first PCB 8 at a state that the metal domes 5z to 5w 
are covered with the resin sheet 6 at the positions cor- 
responding to the pushing components 4a to 4d. That 
is, the surrounding key 20 is a pushing key. 
[0082] As shown in Fig. 12, the opening part 10 is 
formed between the center key 1 and the surrounding 
key 20. Further, a thin part 201 is formed on the outside 
surface of each of the direction indicating sections 20a 
to 20d, and the user can easily operate the center key 
1 and the direction indicating sections 20a to 20d in the 
surrounding key 20, 

[0083] Next, the control system of the inputting device 
at the sixth embodiment of the present invention is ex- 
plained. Fig. 14 is diagrams showing the control system 
of the inputting device at the sixth embodiment of the 
present invention. In Fig. 14 (a), the disposition of the 
Hall elements 7 is shown, and in Fig. 1 4 (b), the structure 
of the control system that controls the movement of a 
subject to be controlled is shown. 
[0084] Referring to Fig. 1 4, the control system of the 
inputting device at the sixth embodiment of the present 
invention is explained. That is, based on the change of 
the position of the center key 1 by its sliding movement, 
a method, which makes a subject to be controlled such 
as a pointer move, is explained. 
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[0085] As shown in Fig. 14 (a), a case in which four 
Hall elements 7a, 7b, 7c, and 7d are provided on the 
second PCB 9 is explained. As shown in Fig. 14 (b), the 
movement of the subject to be controlled is controlled 

5 by the metal dome 5, the Hall elements 7a to 7d, the 
metal domes 5z to 5w disposed corresponding to the 
direction indicating sections 20a to 20d, a calculating 
section 1 1 1 , a moving control command generating sec- 
tion 112, and a controller 113. 

10 [0086] The function of the calculating section 111 is 
the same as that of the calculating section 1 01 at the 
first embodiment of the present invention. The function 
of the controller 1 1 3 is the same as that of the controller 
103 at the first embodiment of the present invention. 

15 [0087] The moving control command generating sec- 
tion 112 generates the moving control command to the 
subject to be controlled based on the moved direction 
and the amount of the movement of the magnet 2 from 
the origin calculated at the calculating section 111 . That 

20 is, the moving control command generating section 1 1 2 
generates a command that makes the subject to be con- 
trolled on the display move in the direction correspond- 
ing to the moved direction of the magnet 2 with the 
speed corresponding to the amount of the movement of 

25 the magnet 2. 

[0088] In case that each of the direction indicating 
sections 20a to 20d was pushed, the moving control 
command generating section 112 generates a com- 
mand that makes the subject to be controlled such as a 

30 cursor move in the direction corresponding to the 
pushed one of the direction indicating sections 20a to 
20d. 

[0089] The controller 113 controls each of the sec- 
tions in the inputting device, and makes the subject to 

35 be controlled on the display move based on the gener- 
ated moving control command. 
[0090] That is, the controller 1 03 changes the position 
of the subject to be controlled on the display. Further, 
the controller 103 processes the selection or the deci- 

40 sion of the information pointed by the subject to be con- 
trolled on the display, when the metal dome 5 is pushed 
and becomes a conductive state. 
[0091] By providing the control system mentioned 
above, the subject to be controlled such as a cursor can 

45 be moved on the display based on the changes of the 
direction and the amount of movement of the magnet 2 
in the center key 1 . Further, the subject to be controlled 
can be moved in the direction corresponding to the 
pushed direction indicating section. 

so [0092] Fig. 15 is diagrams showing a state that the 
center key 1 was slid at the sixth embodiment of the 
present invention. Fig. 15 (a) shows a plane view of the 
part of the center key 1 and the surrounding key 20 at 
the time when the center key 1 was slid. And Fig. 1 5 (b) 

55 shows a sectional view of the inputting device at the time 
when one of the direction indicating sections 20a to 20d 
was pushed at the sixth embodiment of the present in- 
vention. 
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[0093] As shown in Fig. 15 (a), when the center key 
1 was slid, the magnet 2 in the center key 1 was also 
moved, therefore, the magnetic fiux density detected by 
the Hall elements 7a, 7b, 7c } and 7d was also changed. 
Consequently, the calculating section 111 can calculate 
the moved direction and the amount of the movement 
of the center key 1 , based on the signals of the changes 
of the magnetic flux density detected by the Hall ele- 
ments 7a, 7b, 7c, and 7d. With this, the controller 113 
can move the subject to be controlled on the display 
based on the moved direction and the amount of the 
movement of the center key 1 . 
[0094] As shown in Fig. 15 (b), in case that one of the 
direction indicating sections 20a to 20d was pushed, the 
corresponding one of the push ing components 4a to 4d 
makes the corresponding one of the metal domes 5z to 
5w a conductive state. Therefore, the moving control 
command generating section 112 generates a com- 
mand that makes the subject to be controlled move in 
the direction corresponding to the pushed direction in- 
dicating section. With this, the controller 113 can move 
the subject to be controlled in the direction that one of 
the direction indicating sections in the surrounding key 
20 was pushed. In this, in Fig. 15 (b), a state that the 
direction indicating section 20a was pushed is shown. 
[0095] The center key 1 moves the subject to be con- 
trolled such as a cursor corresponding to the amount of 
the slide. However, in case that the subject to be con- 
trolled is moved by using the surrounding key 20, it is 
possible that the subject to be controlled is moved by a 
designated amount at each time when one of the direc- 
tion indicating sections is pushed. Therefore, in case 
that it is not necessary to move the subject to be moved 
in an arbitrary direction with an arbitrary speed or in an 
arbitrary direction, its operation ability can be increased 
by using the surrounding key 20. That is, in case that a 
subject to be controlled is moved in one of the length 
directions and the width directions, the surrounding key 
20 can be used effectively. 

[0096] For example, when the subject to be controlled 
is- a cursor on a text screen, in many cases, it is not 
necessary that the cursor is moved in an arbitrary direc- 
tion with an arbitrary speed. In this case, the user can 
surely move the cursor by the desiring number of char- 
acters, by making the cursor move using the surround- 
ing key 20. 

[0097] At the explanation mentioned above, by using 
the center key 1 and the surrounding key 20, the moving 
control for the one subject to be controlled is explained. 
However, it is possible that one function is allocated to 
the center key 1 and other function is allocated to the 
surrounding key 20. For example, the moving control for 
a pointer is executed by the center key 1 and the moving 
control for a cursor is executed by the surrounding key 
20, this operation is possible. Further, it is possible that 
an operation except the moving control is allocated to 
the surrounding key 20. For example, a function show- 
ing a menu in the mobile communication terminal can 



be allocated to one of the direction indicating sections 
20a to 20d in the surrounding key 20. 
[0098] Next, an inputting device at a seventh embod- 
iment of the present invention is explained. Fig. 16 is a 

5 sectional view showing the structure of the inputting de- 
vice at the seventh embodiment of the present inven- 
tion. As shown in Fig. 16, at the seventh embodiment of 
the present invention, a nonskid component 13 is pro- 
vided at the concave part 12 in the center key 1 . And 

10 the other parts are equal to those at the sixth embodi- 
ment. 

[0099] The nonskid component 1 3 is formed by a ma- 
terial whose friction factor is larger than that of the center 
key 1 , and is fixed in the concave part 12 in the center 

15 key 1 by adhering or embedding. In this, the nonskid 
component 13 can be formed by the same material of 
the center key 1 , in this case, the surface of the nonskid 
component 1 3 is made to be coarse and the friction fac- 
tor is made to be larger than that of the center key 1 . 

20 [0100] As mentioned above, according to the input- 
ting device at the seventh embodiment of the present 
invention, the nonskid component 13 is formed at the 
upper surface of the center key 1 , therefore, when a user 
slides the center key 1 , slipping the finger of the user 

25 can be prevented. Consequently, the operation ability of 
the center key 1 can be increased and an error operation 
can be decreased. Further, by using a different material 
from the center key 1 for the nonskid component 1 3, the 
color feeling and the touch feeling of the center key 1 

30 can be changed. 

[0101] And as shown in Fig. 16, when the nonskid 
component 13 is embedded in the concave part 12 in 
the center key 1 , the nonskid component 13 can be pre- 
vented from scraping off at the time when the user slides 

35 the center key 1 . 

[0102] At the seventh embodiment of the present in- 
vention, the nonskid component 13 is disposed only in 
the center key 1 , however, the nonskid component can 
be disposed on the surface of the surrounding key 20. 

40 [0103] Fig. 17 is a sectional view showing the struc- 
ture of a modified example of the inputting device at the 
seventh embodiment of the present invention. As shown 
in Fig. 17, on the concave part 12 in the center key 1 , 
convex components 13' instead of the nonskid compo- 

45 nent 13 are disposed. In this, it is possible that at least 
one convex component is disposed on the concave part 
1 2 in the center key 1 . In this case, when the user slides 
the center key 1, slipping the finger of the user is de- 
creased and the operation ability of the center key 1 is 

50 increased and an error operation can be decreased. 
[0104] As mentioned above, the operation ability can 
be increased and the error operation can be decreased 
by disposing the nonskid component 13 or the convex 
component(s) 13' at the concave part 12 in the center 

55 key 1 . These effects can be obtained by not disposing 
the concave part 12. That is, the operation ability can 
be increased and the error operation can be decreased 
by disposing at least one of the concave part 12, the 
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nonskid component 13; and the convex component(s) 
13' in the center key 1. 

[0105] Next, a mobile communication terminal used 
an inputting device at an eighth embodiment of the 
present invention is explained. Fig. 18 is a plane view 
showing the structure of the mobile communication ter- 
minal used the inputting device at the eighth embodi- 
ment of the present invention. As shown in Fig. 1 8, this 
mobile communication terminal provides a displaying 
section 40 and an operating section 50, and the display- 
ing section 40 and the operating section 50 are connect- 
ed with a hinge (not shown). An inputting device 500 is 
provided in the operating section 50. This inputting de- 
vice 500 is the same one mentioned at the sixth embod- 
iment of the present invention. The displaying section 
40 provides a display 41 in which characters and images 
are displayed and a speaker (not shown) and so forth. 
[0106] At the explanation of the mobile communica- 
tion terminal at the eighth embodiment of the present 
invention, the reference numbers for the components 
are different from those used at the sixth embodiment. 
However, when each of the components has the same 
name, the component having the same has the same 
function regardless of the reference number. For exam- 
ple, the center key 1 is used at the sixth embodiment, 
however, at the eighth embodiment, a center key 501 is 
used. In this case, the center key 1 and the center key 
501 have the same name, therefore, both the center 
keys have the same function. 
[0107] Fig. 19 is a plane view and a sectional view 
showing a key sheet 503 using at the operating section 
50 shown in Fig. 18. The key sheet 503 has almost the 
same shape as the operating section 50 has looking 
from the front. On the front surface of the key sheet 503, 
the center key 501 , a surrounding key 520 : and a group 
of keys 533 are disposed. And reference numbers 504, 
504a, and 534 are pushing components, and they are 
formed under respective keys. And the reference 
number 531 shows a bellows and the reference number 
532 shows a convex part. 

[0108] Fig. 20 is a sectional view showing the struc- 
ture of the operating section 50 shown in Fig. 18. As 
shown in Fig. 20, metal domes 505, 505a, and 505b are 
disposed on a first PCB 508 at the positions correspond- 
ing to the respective pushing components 504, 504a, 
and 534. And the first PCB 508 disposed the metal 
domes 505, 505a, and 505b are covered with a resin 
sheet 506 at the position that the first PCB 508 faces a 
rubber sheet 503. And Hall elements 507 are disposed 
on a second PCB 509 at the position that the second 
PCB 509 faces the first PCB 508. At least the edge of 
the rubber sheet 503 is tightly contacted with the inside 
surface of the upper cabinet by that a frame component 
540 presses the rubber sheet 503. The frame compo- 
nent 540 has a length being a little shorter than the in- 
side length of the upper cabinet and the lower cabinet, 
and is disposed on the inside side surfaces of the upper 
cabinet and the lower cabinet. With this disposition, the 
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frame component 540 presses the rubber sheet 503 in 
the front direction of the upper cabinet. With the struc- 
ture mentioned above, the waterproof and the dustproof 
structure for not only the inputting device 500 but also 

5 all the keys of the operating section 50 can be realized. 
In this, at the explanation mentioned above, the pushing 
components 504, 504a, and 534, and the metal domes 
505, 505a, and 505b were explained, however, as 
shown in Figs. 19 and 20, a pushing component and a 

10 metal dome are provided for each of all keys in the group 
of keys 533, further, as mentioned at the sixth embodi- 
ment, each of the direction indicating sections provides 
a pushing component and a metal dome. 
[0109] At the mobile communication terminal at the 

'5 eighth embodiment of the present invention, the input- 
ting device at the sixth embodiment of the present in- 
vention was provided. However, the mobile communi- 
cation terminal can provide any of the inputting devices 
mentioned at the first to fifth embodiments of the present 

20 invention. 

[0110] As mentioned above, according to the mobile 
communication terminal at the eighth embodiment of the 
present invention, a subject to be controlled such as a 
cursor can be moved in an arbitrary direction with an 

25 arbitrary speed on the display 41 . Moreover, a part stick- 
ing out of the surface of the cabinet is not formed, or 
even if the part sticking out of the surface of the cabinet 
exists, the part can be made to be as small as possible. 
Furthermore, the waterproof and the dustproof structure 

30 can be realized. And since the number of components 
can be decreased, the mobile communication terminal 
can be small and thin, and its manufacturing can be sim- 
ple. 

[0111] Next, a mobile communication terminal used 

35 an inputting device at a ninth embodiment of the present 
invention is explained. Fig. 21 is a perspective view 
showing the structure of the mobile communication ter- 
minal used the inputting device at the ninth embodiment 
of the present invention. In Fig. 21 , in order to show the 
inside of the mobile communication terminal, a part of 
the mobile communication terminal is cut. 
[0112] As shown in Fig. 21 , a mobile communication 
terminal 60 provides a display 61, a group of keys 62, 
an inputting device 600, and a first PCB 608. And the 

45 first PCB 608 is shown from the cut part. Characters and 
images are displayed on the display 61. The group of 
keys 62 is the same as an existing mobile communica- 
tion terminal has, for example, each of the group of keys 
62 is a number key. The first PCB 608 is an electronic 

50 circuit board in which many components are mounted, 
and works to realize mobile communication. 
[0113] Fig. 22 is a sectional view showing the struc- 
ture of the inputting device 600 shown in Fig. 21. As 
shown in Fig. 22, the inputting device 600 provides a 

55 center key 601 , a magnet 602, a rubber sheet 603, a 
pushing component 604, a metal dome 605, Hall ele- 
ments 607, the first PCB 608, and a circuit 610 for exe- 
cuting calculation. At the ninth embodiment of the 



EP 1 385 081 A2 



23 

■ 

present invention, a second PCB is not shown. 
{0114] As shown in Fig. 22, a concave part 6011 is 
formed in the center key 601 on the surface of the center 
key where the center key 601 is adhered to the rubber 
sheet 603, and the magnet 2 is disposed in the concave 5 
part 601 1 . The magnet 602 is sealed in the concave part 
601 1 by that the center key 601 is adhered to the rubber 
sheet 603. 

[0115] The rubber sheet 603 is formed by a material 
having elasticity and flexibility or having only elasticity, 
and has an H shape whose upper edge is adhered to 
the inside surface of the cabinet. And the center key 601 
and key tops (not shown) of the group of keys 62 are 
disposed on the rubber sheet 603 at the positions where 
the rubber sheet 603 faces the rear surface of the cab- 
inet. And the pushing component 604 corresponding to 
the center key 601 and pushing components (not 
shown) corresponding to the group of keys 62 are dis- 
posed on the rear surface of the rubber sheet 603. At 
the ninth embodiment of the present invention, the sec- 
ond PCB 608 is fixed to the cabinet, and the cabinet is 
actually divided into the upper and lower cabinets. 
[0116] The pushing component 604 is formed by a 
material, which is harder than the rubber sheet 603 and 
whose friction factor is smaller than the rubber sheet 
603. The metal dome 605 is disposed on the PCB 608 
at the position facing the rubber sheet 603 : and the Hall 
elements 607 are disposed on the rear surface of the 
first PCB 608 at the position corresponding to the metal 
dome 605. And the circuit 610 is also disposed on the 
rear surface of the first PCB 608. The circuit 610 moves 
a subject to be controlled on the display 61 correspond- 
ing to the moved direction and the amount of the move- 
ment of the center key 601. That is, the circuit 610 
changes the displaying position of the subject to be con- 
trolled on the display 61 . 

[0117] At the explanation of the ninth embodiment of 
the present invention, the reference numbers for the 
components are different from those used at the embod- 
iments of the inputting device. However, when each of 
the components has the same name, the component 
having the same has the same function regardless of 
the reference number. 

[0118] Fig. 23 is a sectional view showing the struc- 
ture of the inputting device 600 shown in Fig. 21 at a 
state that the center key 601 was slid. As shown in Fig. 
23, when the center key 601 was slid, the magnet 602 
was also moved, and the relation of the position be- 
tween the magnet 602 and the Hall elements 607 was 
also changed. Therefore, the magnetic flux density de- 
tected by the Hall elements 607 was changed. The cir- 
cuit 610 generates a moving control command to the 
subject to be controlled (pointer) based on the signal by 
the change of the magnetic flux density. 
[01 1 9] Fig. 24 is a diagram showing a state that a sub- 
ject to be controlled was moved on the display 61 shown 
in Fig. 21. As shown in Fig. 24, by the moving control 
command generated at the circuit 610, a pointer 611 
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(subject to be controlled) on the display 61 was moved. 
[0120] As mentioned above, according to the mobile 
communication terminal 60 at the ninth embodiment of 
the present invention, the subject to be controlled on the 
display 61 can be moved by sliding the center key 601 . 
The circuit 610 can generates a moving control com- 
mand to the subject to be controlled based on the moved 
direction and the amount of the movement of the center 
key 601 . Therefore, the subject to be controlled on the 
display 61 can be moved in an arbitrary direction with 
an arbitrary speed by operating the center key 601 . 
[0121] And according to the mobile communication 
terminal 60 at the ninth embodiment of the present in- 
vention, the magnet 602 is sealed in the center key 601 , 
therefore, the volume of the center key 601 is not in- 
creased. Moreover, the center key 601 is adhered to the 
rubber sheet 603, therefore, the mobile communication 
terminal can be manufactured easily by disposing the 
center key 601 at a designated position on the rubber 
sheet 603. Furthermore, it is not necessary to form a 
hole in the rubber sheet 603, therefore, the waterproof 
and the dustproof can be obtained. 
[0122] As mentioned above, the embodiments of the 
present invention are explained in detail. However, the 
embodiments of the present invention are suitable ex- 
amples, and the present invention is not limited to the 
embodiments mentioned above. 
[0123] For example, at the embodiments of the input- 
ting device, the shapes of the components such as the 
center key 1 and the surrounding key 20, of which the 
inputting device is composed, are not limited to those 
shown in the drawings. For example, each of the shapes 
of the center key 1 and the surrounding key 20 can be 
a prism or an elliptic cylinder. And the opening part 10 
is not limited to an about circle shape, any shape can 
be used for the opening part 10. 
[0124] And at the embodiments of the inputting de- 
vice, the moved direction and the amount of the move- 
ment of the center key 1 are detected by the magnet 2 
and the Hall elements 7, however, the detection is not 
limited by the components mentioned above. For exam- 
ple, the change of the magnetic flux density correspond- 
ing to the sliding movement of the center key 1 can be 
detected by using reed switches instead of using the 
Hall elements 7. 

[0125] Fig. 25 is a sectional view showing the struc- 
ture of an inputting device using optical devices at the 
present invention. As shown in Fig. 25, optical guides 
2', which can be recognized optically, are disposed on 
the rubber sheet 3 at the positions facing the first PCB 
8, and the changes of the positions of the optical guides 
2' are detected by photoelectric conversion devices 7' 
such as CCDs and CMOSs disposed on the first PCB 
8. This structure is possible. 

[0126] Fig. 26 is a sectional view showing the struc- 
ture of an inputting device using electromagnetic induc- 
tion at the present invention. As shown in Fig. 26, a coil 
2" instead of the magnet 2 is disposed in the center key 
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1 , and plural coils 7" instead of the Hall elements 7 are 
disposed on the second PCB 9. With this structure, the 
sliding movement of the center key 1 can be detected 
by the electromagnetic induction. This structure is also 
possible. 

[0127] Moreover, at the embodiments of the mobile 
communication terminal used an inputting device, as 
shown in Figs. 18 and 21, the mobile communication 
terminal can be a foldable type or cannot be the foldable 
type. In case that the mobile communication terminal is 
a foldable type, when a part sticking out of the upper 
cabinet exists, the part prevents the mobile communi- 
cation terminal from folding. Therefore, the present in- 
vention can be used effectively for the foldable type mo- 
bile communication terminal. 

[0128] At the embodiments of the present invention, 
as a mobile terminal, the mobile communication termi- 
nal is used. However, the present invention can be ap- 
plied to mobile terminals such as PDAs and notebook 
computers. Furthermore, the present invention can be 
applied to not mobile terminals such as remote control 
units, electronic dictionaries, and ordinary PCs. 
[0129] As mentioned above, according to the embod- 
iments of the present invention, an inputting device and 
a mobile terminal used this inputting device, in which a 
subject to be controlled such as a pointer and a cursor 
can be formed on a display in an arbitrary direction with 
an arbitrary speed, are realized. Moreover, the inputting 
device can provide the waterproof and the dustproof. 
Furthermore, the inputting device is able to have a struc- 
ture, which does not have a part sticking out of the sur- 
face of the cabinet or has the part sticking out of the 
surface of the cabinet as small as possible even if it has 
the sticking out part. And the structure of the inputting 
device can be made to be simple. 
[0130] While the present invention has been de- 
scribed with reference to the particular illustrative em- 
bodiments, it is not to be restricted by those embodi- 
ments but only by the appended claims. It is to be ap- 
preciated that those skilled in the art can change or mod- 
ify the embodiments without departing from the scope 
and spirit of the present invention. 



Claims 

1 . An inputting device, which is disposed in an opening 
part of a cabinet, comprising: 

in case that a plane being about parallel to the 
front surface of said cabinet is defined as an XY 
plane in an XY orthogonal coordinate system, 
an elastic sheet that is made of a material hav- 
ing elasticity and flexibility or having only elas- 
ticity and is disposed inside said cabinet in 
about parallel to said XY plane in a state that 
the front surface of said elastic sheet faces the 
rear surface of the front side of said cabinet; 



a sliding key that is fixed tightly on the front sur- 
face of said elastic sheet so that said sliding key 
is disposed at an about center of said opening 
part in a state that said sliding key is possible 
5 to move in an arbitrary direction on said XY 

plane; and 

sensors that at least detect the moved direction 
of said sliding key on said XY plane. 

10 2. An inputting device in accordance with claim 1, 
wherein: 

said sliding key has a rim part whose diameter 
is larger than that of said opening part. 

15 

3. An inputting device in accordance with claim 2, 
wherein: 

said sliding key is adhered to said elastic sheet 
20 at said rim part, and 

a space is formed on a part of the rear surface 
of said cabinet at the position adjoining said 
opening part, and 

about the edge part of said rim part of said slid- 
25 ing key is disposed in said space. 

4. An inputting device in accordance with claim 1 , fur- 
ther comprising: 

30 a first control signal generating means that gen- 

erates a first control signal corresponding to at 
least the moved direction of said sliding key de- 
tected by said sensors, wherein: 

35 said first control signal executes the 

change of the position of a subject to be 
controlled on a display. 

5. An inputting device, which is disposed in an opening 
40 part of a cabinet, comprising: 

in case that a plane being about parallel to the 
front surface of said cabinet is defined as an XY 
plane in an XY orthogonal coordinate system, 

45 an elastic sheet that is made of a material hav- 

ing elasticity and flexibility or having only elas- 
ticity and is disposed inside said cabinet in 
about parallel to said XY plane in a state that 
the front surface of said elastic sheet faces the 

50 rear surface of the front side of said cabinet; 

a surrounding key being a ring shape that is 
fixed tightly on the front surface of said elastic 
sheet; 

a sliding key that is fixed tightly on the front sur- 
55 face of said elastic sheet so that said sliding key 

is disposed at an about center of said opening 
part in a state that said sliding key is possible 
to move in an arbitrary direction on said XY 
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plane; 

sensors that at least detect the moved direction 
of said sliding key on said XY plane; and 
switches that detect whether said surrounding 
key is pushed in one direction in the XY direc- 5 
tions or not. 

6. An inputting device in accordance with claim 5, 
wherein: 

10 

said sliding key has a rim part whose diameter 
is larger than that of said opening part. 

7. An inputting device in accordance with claim 6, 
wherein: *5 



by disposing said magnet in said concave part, 
and 

said magnet is sealed in said sliding key. 

11 . An inputting device in accordance with claim 1 or 5, 
wherein: 

guides being possible to be recognized optical- 
ly are disposed on designated positions on said 
elastic sheet, and 

said sensors detect the moved direction and 
the amount of the movement of said sliding key 
on said XY plane by reading the movements of 
said guides optically corresponding to the 
movement of said sliding key. 



said sliding key is adhered to said elastic sheet 
at said rim part, and 

a space is formed on a part of the rear surface 
of said surrounding key, and 20 
about the edge part of said rim part of said slid- 
ing key is disposed in said space. 

8. An inputting device in accordance with claim 5, fur- 
ther comprising: 25 

a first control signal generating means that gen- 
erates a first control signal corresponding to at 
least the moved direction of said sliding key de- 
tected by said sensors; and 30 
a second control signal generating means that 
generates a second control signal correspond- 
ing to the pushed direction of one of the edges 
of said surrounding key detected by one of said 
switches; wherein: 35 

said first control signal and said second 
control signal execute the change of the 
position of a subject to be controlled on a 
display. 40 

9. An inputting device in accordance with claim 1 or 5, 
wherein: 

a magnet is disposed in said sliding key, and 45 
said sensors detect the moved direction and 
the amount of the movement of said sliding key 
on said XY plane based on the change of the 
magnetic flux density from said magnet corre- 
sponding to the movement of said sliding key. so 

10. An inputting device in accordance with claim 9, 
wherein: 



12. An inputting device in accordance with claim 1 or 5, 
wherein: 

a coil is disposed in said sliding key, and 
said sensors detect the moved direction and 
the amount of the movement of said sliding key 
on said XY plane based on the electromotive 
force generated by the electromagnetic induc- 
tion by the movement of said sliding key in the 
magnetic field of designated power formed at 
the surrounding part of said coil. 

13. An inputting device in accordance with claim 1 or 5, 
further comprising: 

a pushing component which is made of a ma- 
terial that is harder than said elastic sheet and 
whose friction factor is smaller than that of said 
elastic sheet, and which is disposed on the rear 
surface of said elastic sheet at the position cor- 
responding to said sliding key; 
a contact switch that detects that said sliding 
key was pushed in the inside direction of said 
cabinet by disposing at the position facing said 
pushing component; and 
a third control signal generating means that 
generates a third control signal when said 
pushing component made said contact switch 
work; wherein: 

said third control signal executes the selec- 
tion or the decision of information indicat- 
ing by a subject to be controlled on a dis- 
play. 

1 4. An inputting device in accordance with claim 13. fur- 
ther comprising: 



said sliding key provides a concave part on a 55 
part of the surface where said sliding key is ad- 
hered to said elastic sheet, and 
said sliding key is adhered to said elastic sheet 



an ignoring means that ignores said third con- 
trol signal, in case that the amount of the move- 
ment of said sliding key on said XY plane is larg- 
er than a designated value. 
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15. An inputting device in accordance with claim 13, fur- 
ther comprising: 

a printed circuit board on which said contact 
switch is disposed; and 

a sheet that covers said printed circuit board 
disposed said contact switch. 

16. An inputting device in accordance with claim 1 or 5, 
further comprising: 

a bellows having a ring shape formed in said 
elastic sheet outside the position where said 
sliding key is adhered to said elastic sheet. 

17. An inputting device in accordance with claim 1 or 5, 
further comprising: 

at least one of projections supporting said slid- 
ing key on the rear surface of said elastic sheet. 

18. An inputting device in accordance with claim 1 or 5, 
further comprising: 

a concave part formed on the front surface of 
said sliding key. 

19. An inputting device in accordance with claim 1 or 5, 
further comprising: 

a nonskid component disposed on the front sur- 
face of said sliding key. 



rear surface of the front side of said cabinet; 
a sliding key that is fixed tightly on the front sur- 
face of said elastic sheet so that said sliding key 
is disposed at an about center of said opening 
5 part in a state that said sliding key is possible 

to move in an arbitrary direction on said XY 
plane; 

sensors that at least detect the moved direction 
of said sliding key on said XY plane; 
10 a displaying means that displays information; 

and 

a first controlling means that executes first con- 
trol corresponding to at least the moved direc- 
tion of said sliding key on said XY plane detect- 
15 ed by said sensors. 

23. A mobile terminal in accordance with claim 22, fur- 
ther comprising: 

20 a pushing component; which is made of a ma- 

terial that is harder than said elastic sheet and 
whose friction factor is smaller than that of said 
elastic sheet, and which is disposed on the rear 
surface of said elastic sheet at the position cor- 

25 responding to said sliding key; 

a contact switch that detects that said sliding 
key was pushed in the inside direction of said 
cabinet by disposing at the position facing said 
pushing component; and 

30 a third controlling means that executes third 

control when said pushing component made 
said contact switch work. 



20. An inputting device in accordance with claim 1 or 5, 
further comprising: 
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24. A mobile terminal in accordance with claim 22, 
wherein: 



one or more projections formed on the front sur- 
face of said sliding key. 

21 . An inputting device in accordance with claim 1 or 5, 
wherein: 

a group of keys except said sliding key is also 
formed on the front surface of said elastic sheet 
in a unified state. 

22. A mobile terminal, comprising: 

in case that a plane being about parallel to the 
front surface of a cabinet of a mobile terminal 
is defined as an XY plane in an XY orthogonal 
coordinate system, 
a cabinet providing an opening part; 
an elastic sheet that is made of a material hav- 
ing elasticity and flexibility or having only elas- 
ticity and is disposed inside said cabinet in 
about parallel to said XY plane in a state that 
the front surface of said elastic sheet faces the 
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said sensors detect the moved direction and 
the amount of the movement of said sliding key 
on said XY plane, and 

said first controlling means executes said first 
control corresponding to the moved direction 
and the amount of the movement of said sliding 
key. 



45 25. A mobile terminal in accordance with claim 23, fur- 
ther comprising: 



a control stopping means that stops said third 
controlling means, in case that the amount of 
the movement of said sliding key on said XY 
plane is larger than a designated value. 
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26. A mobile terminal in accordance with claim 23, fur- 
ther comprising: 

a printed circuit board on which said contact 

switch is disposed; and 

a sheet that covers said printed circuit board 
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disposed said contact switch. 

27. A mobile terminal in accordance with claim 22, 
wherein: 

said first controlling means executes the 
change of the position displaying a subject to 
be controlled on said displaying means. 

28. A mobile terminal in accordance with claim 23, 
wherein: 

said third controlling means executes the se- 
lection or the decision of information indicating 
by said subject to be controlled on said display- 
ing means. 

29. A mobile terminal in accordance with claim 22, 
wherein: 

said sliding key has a rim part whose diameter 
is larger than that of said opening part, 
said sliding key is adhered to said elastic sheet 
at said rim part, and 

a space is formed on a part of the rear surface 
of said cabinet at the position adjoining said 
opening part, and 

about the edge part of said rim part of said slid- 
ing key is disposed in said space. 

30. A mobile terminal, comprising: 

in case that a plane being about parallel to the 
front surface of a cabinet of a mobile terminal 
is defined as an XY plane in an XY orthogonal 
coordinate system, 
a cabinet providing an opening part; 
an elastic sheet that is made of a material hav- 
ing elasticity and flexibility or having only elas- 
ticity and is disposed inside said cabinet in 
about parallel to said XY plane in a state that 
the front surface of said elastic sheet faces the 
rear surface of the front side of said cabinet; 
a surrounding key being a ring shape that is 
fixed tightly on the front surface of said elastic 
sheet; 

a sliding key that is fixed tightly on the front sur- 
face of said elastic sheet so that said sliding key 
is disposed at an about center of said opening 
part in a state that said sliding key is possible 
to move in an arbitrary direction on said XY 
plane; 

sensors that at least detect the moved direction 
of said sliding key on said XY plane; 
a displaying means that displays information; 
a first controlling means that executes first con- 
trol corresponding to at least the moved direc- 
tion of said sliding key on said XY plane detect- 



to 



15 



20 



ed by said sensors; and 
a second controlling means that executes sec- 
ond control corresponding to the pushed direc- 
tion of one of the edge parts of said surrounding 
key. 

31 . A mobile terminal in accordance with claim 30, fur- 
ther comprising: 

a pushing component, which is made of a ma- 
terial that is harder than said elastic sheet and 
whose friction factor is smaller than that of said 
elastic sheet, and which is disposed on the rear 
surface of said elastic sheet at the position cor- 
responding to said sliding key; 
a contact switch that detects that said sliding 
key was pushed in the inside direction of said 
cabinet by disposing at the position facing said 
pushing component; and 
a third controlling means that executes third 
control when said pushing component made 
said contact switch work. 

32. A mobile terminal in accordance with claim 30, 
wherein: 

said sensors detect the moved direction and 
the amount of the movement of said sliding key 
on said XY plane, and 

said first controlling means executes said first 
control corresponding to the moved direction 
and the amount of the movement of said sliding 
key. 



35 33. A mobile terminal in accordance with claim 31 , fur- 
ther comprising: 



a control stopping means that stops said third 
controlling means, in case that the amount of 
the movement of said sliding key on said XY 
plane is larger than a designated value. 
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34. A mobile terminal in accordance with claim 31 , fur- 
ther comprising: 

a printed circuit board on which said contact 
switch is disposed; and 
a sheet that covers said printed circuit board 
disposed said contact switch. 

35. A mobile terminal in accordance with claim 30, 
wherein: 

said first controlling means and said second 
controlling means execute the change of the 
position displaying a subject to be controlled on 
said displaying means. 
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36. A mobile terminal in accordance with claim 31, 
wherein: 



42. A mobile terminal in accordance with claim 22 or 
30, wherein: 



said third controlling means executes the se- 
lection or the decision of information indicating 
by said subject to be controlled on said display- 
ing means. 

37. A mobile terminal in accordance with claim 30, 
wherein: 

said first controlling means executes the 
change of the position displaying a first subject 
to be controlled on said displaying means, and 
said second controlling means executes the 
change of the position displaying a second sub- 
ject to be controlled on said displaying means. 

38. A mobile terminal in accordance with claim 37, 
wherein: 

said third controlling means executes the se- 
lection or the decision of information indicating 
by said first or second subject to be controlled 
on said displaying means. 

39. A mobile terminal in accordance with claim 30, 
wherein: 

said sliding key has a rim part whose diameter 
is larger than that of said opening part, 
said sliding key is adhered to said elastic sheet 
at said rim part, and 

a space is formed on a part of the rear surface 
of said surrounding key, and 
about the edge part of said rim part of said slid- 
ing key is disposed in said space. 

40. A mobile terminal in accordance with claim 22 or 
30, wherein: 

a magnet is disposed in said sliding key, and 
said sensors detect the moved direction and 
the amount of the movement of said sliding key 
on said XY plane based on the change of the 
magnetic flux density from said magnet corre- 
sponding to the movement of said sliding key. 

41. A mobile terminal in accordance with claim 40, 
wherein: 

said sliding key provides a concave part on a 
part of the surface where said sliding key is ad- 
hered to said elastic sheet, and 
said sliding key is adhered to said elastic sheet 
by disposing said magnet in said concave part, 
and 

said magnet is sealed in said sliding key. 
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guides being possible to be recognized optical- 
ly are disposed on designated positions on said 
elastic sheet, and 

said sensors detect the moved direction and 
the amount of the movement of said sliding key 
on said XY plane by reading the movements of 
said guides optically corresponding to the 
movement of said sliding key. 

43. A mobile terminal in accordance with claim 22 or 
30, wherein: 

a coil is disposed in said sliding key, and 
said sensors detect the moved direction and 
the amount of the movement of said sliding key 
on said XY plane based on the electromotive 
force generated by the electromagnetic induc- 
tion by the movement of said sliding key in the 
magnetic field of designated power formed at 
the surrounding part of said coil. 



25 44. A mobile terminal in accordance with claim 22 or 
30, further comprising: 



a bellows having a ring shape formed in said 
elastic sheet outside the position where said 
sliding key is adhered to said elastic sheet. 
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45. A mobile terminal in accordance with claim 22 or 
30, further comprising: 

at least one of projections supporting said slid- 
ing key on the rear surface of said elastic sheet. 

46. A mobile terminal in accordance with claim 22 or 
30, further comprising: 

a concave part formed on the front surface of 
said sliding key. 



47. A mobile terminal in accordance with claim 22 or 
45 30, further comprising: 

a nonskid component disposed on the front sur- 
face of said sliding key. 

50 48. A mobile terminal in accordance with claim 22 or 
30, further comprising: 

one or more projections formed on the front sur- 
face of said sliding key. 
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49. A mobile terminal in accordance with claim 22 or 
30, wherein: 
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a group of keys except said sliding key is also 
formed on the front surface of said elastic sheet 
in a unified state. 
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